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ABSTRACT 

The table which is presented herein gives abscissas and coefficients for 
the generalized Gauss-Laguerre quadrature formula using the ordinate at x = 0. 
The parameter s of the formula 

00 n 
xs eeX f(x)  dx = Hlf(o) + H.f(a.) 

i=2 J J  9 

covers the range 

F o r  each s, n = 2(  1) 16. 
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TECHNICAL MEMORANDUM X-53099 

ABSCISSAS AND COEFFICIENTS FOR THE GENERALIZED 

USING THE ZERO ORDINATE 
GAUSS-LAGUERRE QUADR'ATURE FORMULA 

SUMMARY 

The table which is presented herein gives abscissas and coefficients for  
the generalized Gauss-Laguerre quadrature formula using the ordinate at x = 0. 
The parameter s of the formula 

Q) n 
s -x s x e f (x)  dx = Hlf(o) + H.f(a.) 

0 j=2 J I  

covers the range 

S=- .99 ( .01 )  -.go, -.80, -.75, -.7(.1) -.3, e.25, -.2, - . I ,  O ( 1 )  10. 

For each s, n = 2(1) 16; 

SECTION I. INTRODUCTION 

The abscissas aj and the coefficients Hj given in Table I below are de- 
rived from the requirement of maximum degree of precision (E = 0 for f (x)  a 
polynomial of as high degree as possible) of the quadrature formula 

n 00 

f(x) dx = Hlf(0) + s x e  0 j=2 1 1  
H.f(a.). 

s -x 

Since the 3 and H , including Hi but excluding ai = 0, constitute a set of 2n-I 
parameters, the d egree of precision is 2n-2. 



Formulas for aj and Hj may be found in Mineur [ I ] ,  Kopal [ 21 , or  Krylov 
and Fedenko [ 31. 
abscissas and coefficients for  s = 0 and n = 2( 1) 16. 
pare the various references should be forewarned of highly confusing differences 
in notation. ) Krylov and Fedenko [ 31 have observed that the aj Z 0 of (1) are 
the same as the aj of the formula not using the zero ordinate, but for a value of 
s increased by unity: 

The last reference also includes an eight-place table of 
(One who chooses to com- 

and that K. = H.a. 
J J J  

(j = 2, ... , n ) .  

1. Numerical Values for Abscissas and Coefficients. Values of aj and 
Hj have been calculated by using the formulas as given by Kopal [ 21. The neces- 
sa ry  Gamma Function values were taken from the British Association Mathemati- 
cal Tables [ 41 . Values of Hje aj  are included for  convenience in the integration 
of functions not explicitly containing the factor e-X. Table I lists the abscissas 
and coefficients for  s = -0. 99(0.01) -0.90, -0. 80, -0.75, -0.70(0. l o ) ,  -0.30, 
-0.25, -0.20, -0. I O ,  O(1) 10 with n = 2(1)  16. 

Fo r  each combination of n and s, the accuracy of calculated a's and H ' s  
has been checked by the relations 

For  negative values of s ,  the British Association Tables give twelve-place values 
of s! , so the computed a's and H's are not expected to have any more than 
twelve-place accuracy; probably not more than eleven places should be depended 
upon. For positive values of s, there is every indication that fourteen-place 
accuracy has been attained. 
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